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I.C. 6853 
FOREWORD 


Tne United States possesses extensive supplies of sodium sulphate in 
numerous ceposits in the Western States, and unlimited quantities could be 
furnished at fairly low cost in Louisiana and Texas by using common salt and 
sulphur as raw materials. Acditional quantities might be made as a co product 
with potash and magnesium compounds froin polyhalite, which occurs abundantly 
in New Mexico and Texas. 


Until about 1925 the sunply of the crude sodium sulphate or acid sul- 
phate as a byproduct of the manufacture of hydrochloric and nitric acids in 
the United States tended to exceed demand, and accordingly imports and pro- 
duction from natural sources were inconsequential. Growing demand, notably 
in kraft »ul» manufacture, develoned coincident with a sharp curtailment in 
byproduct suyply due to changes in the »rocesses for making acids. Hydro- 
chloric acid is now made to some extent by direct syntnesis from gaseous 
chlorine and hydrogen, and nitric acid and likewise the nitrous oxides used 
for sulphuric acid plants, instead of being made fro: Chile saltpeter,’ are 
produced. princinally by oxidation of ammonia. As new installations at acid 
plants. ranidly replaced the more antiquated processes the output of salt cake 
and more-esoecially that of niter cake were correspondingly diminished. An 
impending; shortage was averted in part by the exploitation of natural de- 
posits but in.greater measure by i-tpports, especially from Germany, where the 
increased demand from the United States, Swedeu, and other consuming countries 
was met by converting magnesium sulphate to sodium sulphate by suitable treat- 
ment. with common salt. Previcusly, the magnesium sulphate liquor, formed in 
the- processes of production of fertilizer potash, had been dumped into the 
rivers — not merely a waste but actually a noxious product. 

A reasonavle assumption is that the demand for sodium sulphate for kraft 
pulv, glass making, and other uses will continue its rising trend in the 
United States. the extent to which this favorable factor will result in ex- 
panding tne production of so-called "natural" salt cake will depend, however, 
upon the valance of other factors, the dominant one being the cost of pro- 
cessin; and transporting products of Western deposits to consuming plants, 
compared with the laid-down cost of the German synthetic product or the 
Canadian natural producte the issues are clearly drawn, but perhays only 
time will tell what share of this exnanding tusiness domestic miners can win 
and hold for their own. ace 


DESCRIPTION 


Sodium sulphate occurs in commerce in three forms: (1) Anhydrous sodium 
sulinate, Nao504, &@ white amorphous powder containing no water of crystalliza- 
tion; (2) salt cake, a crude form of anhydrous sulphate available in powder 
or more typically in lumos containing 96 percent (92 to 99 percent) NaoS04; 
and (3) Glauber's salt, %!a9804.10H20, a crystalline solid containing 55 per- 
cent water of crystalliz»tvion. There is also another hydrated sodium sul- 
phate corresponding to te formula NaocS04.7H50. Glauber's salt is produced 
eitner as large, transparent crystals (sp. gre, 1.462 to 1.480) or as small 
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needles similar in appearance to iHnsom salts.2/ On exposure to air, the 
crystals lose water and turn to a white »owder. Saving in transportation 
charges favors the use ‘of the anhydrous salt, 44 parts of. which are equiva- 
lent to 100 parts of Glauver's salt, but the crystalline ‘salt. is sometimes 
preferred because of its BoagTee solwility. | 


ordivaiy commercial sodium sulvnate, or salt cake, range in color from 
yellowish to greenish and occasionally ure white; a dirty gray color indi- 
cates contamination by sodiwna culdride (incomplete decomposition). Generally 
speaking, the finer the grain of salt caxe, the higher the grade. The fol- 
lowing chemical analysis4/ is more or less typical of the byproduct grade: 


, Fercent 

MOLStUP cocveccccccrscecccccscccccescsccsesese Oecd 
Silica CoeeseeeewTeseseeereeoeeeetTeseeeFeaseeeoseneoer 219 
IYON OXLdS) cocvercvescccecccseveenveressscvecece | 045 
MVE: SON dco hbe6b wOOk sd ERSSER CR wekeeeeeseeeee “race 
Sodium CHIOTIAd] ceoccccccsccccccccvecvcccssccccs eld 
Free sulphuric’ AOId fis iin sce e et ceaueetiae., sod 
=e Neca Coy GIPLSPEACE) "esse ee eee eee n ee 95.202 
So eee es eee | : 100.00 


Witer eee eenaletarie sodium ‘Bisulphate ' (or sodium acid sulphate, 
laHSO4), gets its name ‘from ‘the fact ‘that “it is the residual product in the. 
manufacture of nitric acid ‘from’ ‘sodium ‘nitrate | (Chile saltpeter). It is 
product salt. aids when nixed ‘with ‘galt ‘to make hydrochloric acid and for 
certain purposes may be considered a substitute for salt cake. Crude niter 
cake varies considerably in composition but ordinarily contains 30 to 35 per- 
cent free acid together with minor impurities,’ so that ‘its anhydrous sodium 
oa cai el ee the same as that of Glauber's salt. 


- Sodium sulphide, WaoS, has been made chiefly from salt cake, but as it 
is lixewise a byproduct of the ‘industries manufacturing barium chemicals, 
carbon disulphide (one process), and titanium pigments it may be considered 
a substitute for salt cake. Probably over 50 percent of the American output 
now comes from these new sourcese So-called “crystal" sulphide of soda 
ordinarily contains only about 30 percent sodium sulphide, but the "fused" - 

or "concentrated" variety (also sunplicd, in flake form) contains 60 to 62 
percent and accordingly under special circumstances might be a more economi-— 
cal. source of the essential ingredients of salt cake in certain industries, 
especially the sulphate process for kraft paper making, wherein the salt 
cake is first reduced in part: to a mixture containing sodium i ah sodium 
hydroxide, and soceun carovohatce 


3/ The Chemical Catalogs Co., Condensed Chemical 1 Dictionary (ed ede): New 
York, 19306 ~ -_ Phy 

4/ Cole, Le Hv, Sodium Sulphate in Western. Canada: Canada Dept. of Mines, 
Mines Branch, Noe 646, 1926, pe 62. , 
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because of the cost of transporting the water of crystallization wnich serves 
no userul purpose except to facilitate dissolving. Among the heavy chemicals 
made from the various cruder kinds of sodiwa sulonate are water glass, sodium 
sulphide, sodium thiosulnhate, and of course Glauoer's salt and refined 
annydrous sulphate; salt cake was lilzewise an intermediate step in the pro- 
ductiyn of hydrochloric acid and sodivm carbonate from salt and sulphuric acid 
by the famous, though fast disappearing, Leblanc process. 


MITGRALS 


Sodium sulphate occurs in nature as the anhydrous mineral thenardite and 
in hydrated forms as mirabilite; it also occurs as a constituent of several 
Gouble sulphates and more complex minerals. Thenardite and mirabilite and 
possibly glauberite are the princival mineralse Thenardite is often found 
massive witnout recognizable crystalline form; it dissolves easily in water 
and has a faintly saline taste. Miravilite forms long, needlelike crystals 
which effloresce readily in dry air, falling to a white powder; its taste is 
slightly bitter. Glauberite dissolves in water with deposition of gypsum as 
a white powder and generally exhibts some effervescence with acid. 


The properties of the princinal sodium sulphate minerals are summarized 
in the accompanying table. Other minerals, none of which nave more than 
mineralogical significance, that contain sodium sulphate are the following: 


Ferronatrite sesesesecesere diagSC4eFep (S04) q+ 6lo0- 
. Loeweite Coeeeesrereeecocres 21295040 2N S04 e OH Oe 
_ Mendozite -secessscccsseves NaoSogehlo 2 (S04) Balin. 
Natrochalcite seevesesesess MagSOseCuy (CH)- g( S04) 2120+ 
Natrojarosite sesseseceseee HapS04.2Fe2 (CH) 4504. 
SIGEYONAtY 1 UC: wise oases cere Qiao S04-Feo (CH) 9 (S04 ) 2 +6H50~: 
Sulphohalite oe eeeeecuvees 2ile2804 -taCl.NaF (slightly sities 
TAMALUZIte seccecescceseess aAQSO4 Ald (S04) ge12ZED06 | 
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MODE OF OCCURRENCE 


Sodium. ere is a constituent of-sea water, and in fact virtually no 
natural waters are wholly free from sulviates. Deposits of commercial 
interest, however, are formed only in arid regions, the great closed basins 
wnere rainfall is deficient and tue streams havé no outlet to the ocean. 
Sodium sulphate is a minor constituent of soils, and where rainfall and 
drainage are subnormal it may accumulate in novable quantity, producing 
"white alkali" soils. The commlex reactions that may result in the develop- 
ment of this compound, However, are of little importance except to ey 
and geologists do not agree ag to the mechanism ' of origin of many deposits. 
the principal point of economic interest is the fact that natural deposits, 
due to their. origin, are mdstly in regions incapable of sustaining large 
agricultural or even industrial communities. In other words, they are char- 
acteristically remote from markets and from sources of labor and requisite 
supplies, and their exploitation is corresponding sly handicapped by relatively 
high freight and production costs. In a few places sodium sulphate minerals 
are present in dry beds of minable thickness and are not unduly mixed with 
other salts and muds. Typical occurrences are in "playas", which are dry or 
marshy bottoms of more or less dried-up salt lakes, ranging in size from 
small sloughs with a scanty encrustation of salts on the surface of the mud 
to thick beds several miles in extent. In such deposits the sodium sulphate, 
frequently mixed with other soluble salts, may occur (1) in solution as a 
brine of varying degrees of saturation, (2) in an intermittent crystal layer, 
or (3) asa permanent bet protected from solution in wet weather by a cover- 
ing of mude At many places the intermittent crystal formations are most inm- 
portant. During the fall and even on cool nights in the summer, sodium sul- 
phate crystals are deposited from heavily charged brine; and these crystals, 
often quite pure, can be harvested reneatedly. Even in Groat Salt Lake (which 
of course contains quantities of common salt as well as numerous other com- 
pounds with only a relatively small concentration of sodium sulphate) there 
is a salting out of sodium sulynuate crystals in extremely ‘cold weather. 


RECOVERY FROM UATURAL DEPOSITS 


Near Camp Verde, Ariz.,2/ a flat-lying bed of thenardite 43 feet thick 
is worked through a tunnel in 100-foot blocks. The salt is arilled with 
machines and after being shot down is loaded into cars with a hoe-type 
scrapere The ground stands well, anda little timber is requirede Material 
as mined is contaminated with clay and sodium chloride, which are removed by 
a S-mesh cylindrical screen, 25 feet long, equipped with sprays and employing 
a saturated sodium sulphate solution instead of water. A drum drier removes 
moisture, and rolls are employed to crusa the sulphate to 1/4 inche A typical 
analysis of the finished product is ds follows:. Insoluble, 2.68 percent; 
CaSO4, 1.63 percent; NaCl, 0.55 percent; NaoSO4, 9514 percent. 


6/ Grabau, A. We, Principles of Salt Deposition: Mew York, vole 1, 1920. 
7/ McDermid, A. J., Meeting the Demand for Sodium Sulphate: Eng. and Mine 
Joure, VOle ‘135, noe 4, April 1934, Pe 164.6 © | 
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In Utah it has been planned to mine a deposit of Glauber's salt in open 
pitse Instead of ordinary drilling, holes may be melted out for blasting vy 
steam points. ‘he refining process employs a steam-—jaclzeted mixer followed 
by a 45-inch Akins classifier, which eliminates the sands (largely calcium 
carbonate). The solution is heated and purified further by filtering before 
going to a forced-circulgtion~type Ee the > crystals from which are 
centrifuged | and washed.8/ : LO 


Deposits of impregnated clays may ve often worked in arid climates by 
alternate flooding and evaporating in ditches (or solar pans). In most 
climates the product thus recovered is Glauber's salt, but the American 
Sodium Coe, at Wabusia, Lyon County, Neve, was adle fo produce an anhydrous 
product. According to H. I.° Smith of the U. S. Geological Survey (private — 
communication), this company's deposit lay in a natural basin which could be 
flooded in winter. The water, which soon became saturated in sodium oma 
collected in shallow ditches and evaporated in the dry season, the surface — 
crust. being broken up and harvested very much lite icee In a normal season 
the. temperature would remain above 80° F. when the first seed crystals formed, 
in which case a fair quality of anhydrous salt was produced, but if the 
temperature dropped even to 76° F. at tuis critical ae a. i peace 
separated ovite _ e., a . 


A coon tics eee on a ee ee beds of 
sodium sulphate with shallow streams of water during the day, the leach ~ 
liquors accumulating in a reservoir ‘in the bed, | in which reservoir pueunerS 
salt. crystallizes during the night. “ 


Ta Canada, 3 methods of production have been Maeeeas. According to the 
nature of the deposit and other factors, it has been possible (1) to mine the 
bed, (2) to "fish" crystals out of the brine, or (3) to evaporate the brine. 
In the late summer the brine in deposits becomes concentrated enough so that 
intermittent beds of crystals form which can be harvested, sometimes with a 
steam shovel. In the "fishing" operations the crystals are loaded into scows 
that are floated over the deposits; this method-is slow and is recommended 
only when the rate of production is small, but it yields almost »ure crystals 
without further treatment. The product from an intermittent bed likewise 
may be rather pure, but any method, whether mining or "fishing", that depends 
upon intermittent crystals is naturally limited'‘in’application to a short 
harvesting season, only a few months at most each year. Methods that depend 
upon permanent beds or evaporation of brine involve chemical processes of 
purification to eliminate eee: as well as: ‘insoluble impurities. 


‘DEHYDRATION | 


Glauber’ s galt is the most feasible eresact to recover from many | 
natural deposits, ‘but as the market a0 this ee es is aoe limited it 


8/ Wartin, Ge, ileeting the Demand for Sodium Sulchate: Enge ang: ula Jour., 
Vole 135, nNOe 4, April 1934, pe 165. 

9/ Warnicen, A. T. W. (assr. to E. Johnson), Obtaining. Sodium Sulphate from 
Natural Deposits: ‘U. S. Patent 1798993, Mar. 31, 1931. 7 
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will be necessary in most cases to denydrate tue crystals, obtaining the 
annydrous salte The difficulties of this operation are due to several prover- 
ties of Glauber's salt. Its melting point is 32.49 C. (90° F.), where 
anhydrous sodiwi sulphate and a saturated solution of sodium sulphate are 
formede Above this temperature the solution of sodium sulphate has an in- 
verted soluvility curve; that is, the salt becomes less soluble with increas- 
ing temperature, thereby inducing Yforiiation of scale and other difficulties 
during evaporatione Ordinary air crying helps somewnat, and some success has 
attendea tne use of spray-drying devices to avoid the formation of sulphate 
scale on the heating surfaces of the evanoratore he maximum solubility of 
sodiun sulphate is at 90° F.; and, because of the peculiar solubility curve 
of anhycrous salt-decahydrate mixtures, even as this temperature 2 tons of 
water have to be removed for each ton of anhydrous salt produced. 


Some work on this problem has been done at the New Erunswick (NeJ-) 
Statiou of the Bureau of Mines as a phase of the work on polyhalite. The 
reader is also referred to the monograpn by ColelO/ and to a more recently 
pureed natent survey (incomplete) from which the following abstracts are 
taxens 


John Davis, in U. S. Patent 990116 (April 18, 1911), mixes the 
decahydrate crystals wita a porous vehicle incapable of dissolving in 
the melted crystals at a temperature sufficient to evaporate the mois 
turee The purpose of the porous vchicle is to prevent the formation 
of a fluid mass when the sodiwn sulphate dissolves in its water of 
crystallization on the a»olication of heat. Sufficient vehicle is 
present so that vith agitation the mass is kept in a semidry condition. 
ne resulting product of dry vehicle and dehydrated sodium sulphate can 
be treated mechanically or chemically to senvarate the salt from the 
venicle. However, the inventor prefers to use a vehicle consisting of 
ingredients which, when comdined with the sodium sulphate and fused, 
will produce glass or one of the ‘sodium salts ordinarily made from 
sodium sulphatee For glass, the vehicle is sand and lime; for sodium 
carbonate, the vehicle is limestone and coale 


C. W. Hancock and C. Ide, in Canadian Patent 216621 (March 14, 
1922), made use of the fact that sodium sulyhate is practically 
insoluble in sodium chloride solutions. Sodium chloride is intro- 
duced into a saturated solution of sodium sulphate, formed cither by 
melting; the decahydrate at 30° C. or by dissolving it jin excess waters 
The soaium sulphate is precipitated out as the annydrous salt and is 
removed and cried. Tne solution is evavorated to recover the sodium 
cnloridee 


10/ Cole, L. He, Sodiwa Sulohate of Western Canada: Canada Dept. of Mines, 
ifines Branch, noe 646, 1926, ppe 49-55. 

11l/ Kobe, K. As, and Hause, C. We, Sodiun Sulphate from Natural Deposits: 
Cane Choeme and Mcte, vole 18, noe 3, August 1°54, ve 177. 
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Je We dill, in. Canadian Patent 261891 (June 22, 1926), heats a so- 
lution of sadium sulphate saturated at 32.49 C. to a temperature of 
approximately 100° C. The inverted solubility curve of the salt causes 
a portion of the salt to precipitate as the anhydrous salt. 


Arthur Lambert, in U. S. Patent 1660561 (February 28, 1928), treats 
a natural brine containing sodium sulphate, chloride, and carbonate with 
ammonia and carbon dioxide, precipitating sodium bicarbonate as in the 
Solvay processe 


He Le Robson, in Canadian Fatent 265056 (February 1, 1927), treats 
the Glauber's salt in a closed vessel with ammonia vapor and separates 
the anhydrous sodium sulphate from the ammoniacal liquore The ammonia 
is recovered and reused. 


We He Dickerson, in U. Se Fatent 1734289 (November 5, 1929), dis- 
closes an epeaay suitable for the spray drying of sodium sulphate 
solutionse 


Ge Fe Anderson, in Canadian Patent 295435 (December 10, 1929) and 
U. S. Fatent 1751901 (March 25, 1930), has patented what appears to be 
the natural process of crystallization of the hydrated salt from its 
brinee In U. S. Patent 1913470 (June 13, 1933) he has a dehydrating 
process and apparatus in which the pulverized salt is subjected to air 
of increasing temperature until all the moisture is removed without 
having the a melte 


“he Te We Warnken, in U. S. Patent 1798993 (March 31, 1931), ob- 
tains anhydrous sodium sulphate by treating the deposit of Glauber's 
salt witn fresh water, subjecting the water to the natural temperature 
conditions of day and night so that the solution process during the 
day produces a dense solution which naturally gravitates towards a 
central vat where. crystallization occurs during the cool night. The 
heat of the day apparently melts the deposited crystals to give the 
anhydrous salt, as it is claimed that this is removede 


Le E. Drummond, in Canadian Patent 314908 (September 1, 1931), 
has a cyclic process in which the Glauber's salt is first melted at 
32049 Ceo, the saturated solution removed to a cooling zone and 
Glauber's salt recrystallized from the solution. ‘The salt is put 
through the procéss again and the mother liquor cooled to deposit 
more crystalse 


W. F. Seyer, in Canadian Patent 319415 (February 2, 1932), 
crushes the wet decahydrate crystals to 0e5 to 2-0 mn diameter, 
Slowly mixes 3 varts by weight of the ground decahydrate with 5S-parts.- 
by weight of dry sodium sulphate at a temperature of 309 F., and 
then dries the mixture in a rotary drum drier. Thus when the decahy— 
drate crystals melt there is sufficient dry salt »resent to give the 
mixture sufficient consistency to prevent tne formation of a crust 
of sodium sulphate on the inside of the drier. 
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J. Be. Fierce, Jre, in U. S. Fatent 1886580 (November 8, 19322), has 
_a@-process similar to tnat of Seyere He mixes witn tne saturated solu- 
tion of sodium sulpnate a sufficient quantity of dehydrated sodium sul- 
phate to convert the mass to a suostantially solid »hase corresvonding 
ue tne condition of dam» sand in orcer to prevent the liquefaction or 
xing of the mass wnen neatea at an clevated vel eas ture in a rotary 
ie until the salt is anhydrous. 


Year Oban, Saskatchewan, an eres plant was operating in 1 5S on 
a new system of dehydration in which anhycrous sodium sulphate is precipi- 
tated under a system of temmerature control; other Canadian plants have used 
direct evaporating, Eeeevete witi: Glauber's salte 


| MATUPAOTU.E Ox BYPRODUCT SULPLATE 


a eoenieric Jed. has been nace chiefly oy the interaction of niter cake 
with salt (sodium chloride), with the simultaneous production of salt cake. 
In the United States the liannheim mechanical salt cake furnace has entirely 
superseded the older pot~and-muifle method (a remnant of the Leblanc process 
for soda.ash),; and. in other countries mechanical furnaces have likewise dis- 
placed the older, laborious, and generally discontinuous operatiouselg/ The 
yield of salt cake by this process is slightly greater tnan the tonnage of 
niter cake cnarged. The »rocess may be modified somewhat by adcing sulphuric 
acid ana the cecreased suvply of niter cale, due to the decrease in the use 
of the retort process for making nitric acid, has hastened the adoption of 
synthetic processes based upon direct combination of elemental hydrogen and 
chlorine from electrolytic cells. A fairly large proportion of this domestic 
output of hydrochloric acid is even now of syntnetic origin. Hydrochloric 
acid is likewise a byproduct of the chlorination of organic materials, chief- 
ly of coal tas origin.. All these changes in the hydrochloric acid industry 
have tended to reduce the outrut of byproduct salt cake, a subject that will 
receive more serious attention later. The Hargreaves process yields salt 
cake anc nydrocnloric acid from salt and sulphur dioxide, according to the 
following reactions: 


aYacl + 80g + 0 + 150 = 1580, + 2HCl1. 


ails process made eneieeneons yrogress in Bivose several decades ago and 
has been emloyed for: several years by the iiyles Salt Coe in Louisiana. 


The manufacture of salt caice and hydrochloric acid from sulphuric acid 
and salt has to be conducted in 2 stages, the bisulphate (cf. niter cake) 
being an intermediate product as znetcates. by tae following aaa 


(1) wacl + 129804 = NazS04 + HCl. 
(2) NaCl + Wai 150A cee Nas504 + HCl. 


12/ Rierel, 7 ne.  TMGUEtEIAl Clemistrys cu York. Tose. pp» 48-54. (Gives 
details of process.) 
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she first reaction starts at ordinary temperatures, but the second is 
only completed.at a red heat (but not to exceed 800° C., the melting point 
of ordinary salt cake). Coarse-grained salt, such as pan salt, and chamber 
acid (spe gre 17 to 1-72) are usually employed, and operations at pot~and- 
muffle plants are described as folions:ig) 


The salt is generally treated in batches of about half a ton, in 
a large, hemispherical, direct-fired pan, set in suitable brickwork. 
10 the salt an equal weight of sulphuric acid is added. The hydro- 
chloric acid evolved in the decomyosing pan is drawn off through a flue 
in the dome of brickwork covering the pan and is absorbed by water. 


The hot mass is then.raked into a muffle or reverberatory furnace, 
and the reaction is completed at a higher temperaturee The hydro- 
cnloric acid evolved in the muffle furnace is collected senarately. 
When no more vapors are seen rising in the muffle furnace the batch is 
drawn out and usually left to cool in a closed box in order to avoid 
the nuisance of obnoxious gasese 


The yield of salt cake by this process will vary in different 
plants, 115 pounds of salt cake per 100 pounds of original salt being 
an average recoverye 


she largely discontinued process of manufacture of byproduct niter cake 
is of interest, both as a source of sodium sulphate in the Mannheim process 
and because it is something of a competitor of salt cakee It is produced in 
tne manufacture of nitric acid from Chilean nitrate of soda and sulphuric 
acid; for making 90-percent nitric acid, high-strength sul»huric acid (90 to 
94 percent HoS04).is required, but for 80-percent nitric acid, 78 percent 
HoS04 (Glover acid) is suitable. By employing quite high temperatures it 
might be possible to produce anhydrous sodium sulphate and nitric acid, 
thereby consuming all the sulphuric acid cnarged, but as this would not be 
economical it is customary to use more sulphuric acid and conduct the opera- 
tion approximately according to the following cquation: 


Nall0z, + HoSO0q4 = NaHSOqg + HNOge 
The operation is carried on in cast-iron retorts under a vacuum, and 
wien it is completed the niter cake is tapped molten from the bottom of the 
retorts either into molds or in a stream to be granulated by an air blast. 


GoRMAN SYNTHETIC PROCESS 


This process for converting waste magnesium sulphate from potash works 
into saleable salt cake is based upon the equation: 


MgSO, + 2ifaCl = NayS0q + MgCl, 


Common salt is added at suitable tempcrature and solution control con- 
ditions are of course required. 


BEY, Cole, Le Hey work cited, pe 59s 
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The Sealy of. ance sodium suite in the. Western United States is 
virtually inexhaustible, and known reserves are of the magnitude of hundreds 
of millions of tons. The development of new proverties and the continued 
operations of existing mines acccrdin;;ly are limited. strictly by market. con- 
ditionse Commercial production of natural sodium sulphate and Glauber's salt 
to date has been confined principally to Arizona, California, Texas, Nevada, 
Utah, and Wyoming. There has been a small production from Washington, and 
deposits in New Mexico have likewise received. some commercial attentione In 
addition to what may be described as hizh-grade deposits, mention. might be 
made of reports of substantial sodium sulphate contents in numerous springs 
and lakes in the Western States and of the vossibility of recovering sodium 
sulphate as a’ byproduct of potash salts manufacture from polyhalite | in New 
Mexico and Texas, as well as in California. The vastness of available sources 
of supply may perhaps be comprehended.more clearly when it is recognized that 
Great Salt Lake alone is said: to contain 30,000,000 tons of sodium sulphate, 
and its 400,000,000 tons:of salt (sodium entice ine) mig “ht likewise be converted 
into sulvhate by the eee dioxide eee into the i a by nearby 
BIG E Ores 


Arizona 


By. far. the largest producer of natural sodium sulphate in the United 
States has.been the Arizona Chemical rhe a subsidiary of the American 
Cyanamid Co. (535 Fifth Avee, New York, HN. Ye), which has operated 14 miles 
southwest of Camp Verde, atin nl paeaiaee pecs lease from the Sodium Products 
Coe According to McDermid,+4/ the sulphate is contained ina 41_foot, flat- 
lying bed which outcrops along the west side of the valley of the Verde River 
and is.a member of a thick series of sediments consisting chiefly of clays, 
sodium chloride, sodium sulphate, and calcium sulphate. According to. Young, 25/ 
the more or less irregular beds of thenardite associated with mirabilite, 
glauberite, and rock salt are in the Verde formation and have been exposed 
over a relatively small-area by erosion... This formation covers a wide area 
east of Clarkdale, and, east. of the Verce River Valley generally. ._The sodium 
sulphate desosits. occur where this formation is thickest and represent the 
final evaporation of the concentrated brine that marxed the last stages of a 
Tertiary lake. The deposit yas leased for. some years to the Western Chemicals, 
Ince, of. Los Angeles and has been worlzed. intermittently by other operators 
over a period of 45 years oy more. fhe most. recent underground mining apera~ 
tions and the milling methods are optlined on a previous page; formerly the 
deposit. was worked opencut by gasoline shovels. From all accounts this isa 
very large deposit, and: the principal reason that it has not been worked 
profitably over a longer period of time is. the cost of transportation. As 
late as 1927 it is reported that haulage of the product to railroad cost 
$3.50 a ton. Subsequently 2i~ton Mack trucks built up to hold 7? tons have 
been employed to carry, tne product to Clemenceau, the nearest railroad ship- 
ping point, but recent beets poste per ton are not available. However, 


14/ McDermid, he ee work cited, pe 164, . : 
15/ Young, G. Je, Mining Sodium Sulphate at Camp Verde, Arize: Enge and Min. 
JOUL ey vole 124, NOe 3, July 16, Loet, ppe 97-8 . 
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in Décember 1933, it was reported+§ 16/ tnat the property once more had to shut 
down due to inability to meet competition from. California and Europe; 6 
months earlier production was going forward full speed at the rate of around 
3,000 tons monthly. Another deposit in this same general area has been 
epened wp and may be operated if market Gouget tone improve. 


California 


: Thenardite has been reported as present in substantial quantities in 
Imperial County (24 miles from Pope Siding) and in San Bernardino County 
(Searles Borax Lake); other occurrences are in Inyo County at various - 
localities and in San Luis Obispo County (between the Caliente and Temblor 
Ranges). Hydrous sodium sulphate minerals are found in association with 
various dry salt basins. Considerable data regarding these various occur- 
rences will be. found in the footnote: references listed below.-L4/ From a 
commercial standpoint, however, Soda Lake in San Luis Obispo County and 
Searles Lake in San Bernardino County are apparently of chief interest. 

The former is a deposit of mirabilite or Glauber's salt (along with a little 
bloedite), which in dry seasons dehydrates to a white powder, covering 
nearly 3,000 acres and containing over a million tons of crude sodium sul- 
phate saltse The deposit is 16 miles from McKittrick, a station on a branch 
line of the Southern Pacific Railway; this is the nearest railroad shipping 
point ana is reached by a.winding road with steep grades crossing the. 
remblor Ranges It was worked intermittently for a number qf years; and ship- 
ments of dried salts containing around 90 percent sodium sulphate have been 
made, out no output from this lake has been.reported recently. : 


16/ Mining Journal (Arizona), Arizona ,Chemical eg OTs 17, noe 14, Dec. 
15, 1933, pe 10. 

17/ Wells, Re Ce, Sodium Sulphate; Its Sources and Gea. Us Si Geole Survey 
Bulle 717, 1923, pe 19. 

Tucker, We Be, Los Angeles Field Division; Imperial County; Sodium Sul- 
phate: -California State Mineralogist Repte, vole 20, noe 2, April 
1924, ppe 87-91, also vole 22, noe 2, April 1926, ppe 281-3. 

‘Gale, H. Se, Salines in the Owens, Searles, and Fanamint Basins, South- 
east California: U. S. Geol. Survey Bull. 580, 1915, ppe 25]-64. 
Russell, I. C., Quaternary History of Mono Valley: U. S. Geol. Survey 
8th Annual Rept., pte 1, 1889, pp. 269-394. 

Lee, We Te, Geology and Water Resources of Owens Valley, California: 

Ue Se Geol, Survey Water Sunply and Irrigation Paper 181, 1906, pe 23-6 

Tucker, We B., and Sampson, R. Je, Los Angeles Field Divicions Seda: 
California State Minccehenst et Repte, vole 27, noe 3, July 1931, pp. 
397-9 « 

Laizure, Ce. McKe, San Francisco Ficld Division: Sodium Sulphate: Cali- 
fornia State Mineralogist Rept., vole 21, noe 4, October 1925, 

Ppe 035-66 . 

Arnold, Ralph, and Johnson, H. Re,. Sodium Sulphate. in Soda Lake, ~ 
Carriso Plain, San Luis Obispo County, Calif.: P,.S» Geole Survey Bull. 
380, 1909, pp 369-71., a _ | 
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At Searles Lake, sodium sulphate occurs rather abundantly, both in the 
solid state and in brinese -Frocesses for recoverirs borax and potash salts 
from the »rine entail early: renoval of "buriceite" (sodium sulpnate, sodium 
carbonate, and water in molecular pronerties}, but it was not thought worth 
while to senarate the sulrhate until recently. Late in 1933, however, the 
American Potash & Chemical agree ee avarcded a contract for a three-story — 
building. The daily capacity of tuis $1,250,000 pane is estimated at 100 
tons o- soda ash and 125 tons of salt cake. | 


Colorado 


_. Various ponds and springs in Jefferson and El Faso.Counties, Coloe, are 
mentioned in early renorts=4 as containing more or less sodium sulphate, 
generally accompanied by carbonate of soda. 


Idaho 


Wlixtures of Ensom and Glauver's salts with common salt occur on Jump 
Creek in Owyhee County, Idaho, and westward intermittently into Malheur 
County,. Ores, where more or less work has been done, chiefly in search of 
nitrates. 


revada 


Saline lakes and playas containing sodium sulvhate have been recorded20/ 
at the following localities in Nevada: West of Humboldt Sink and from Buena 
Vista. Valley in Pershing County; Smoke Creek Desert in Washoe County; Big 
Smoky Valley in Esmeralda County; and near Mina in Mineral County. It has 
also veen reported in the water at Sou Hot Springs, Buena Vista Valley, 
Pershing County; in Hot Sorings neur Wabuska, Lyon County; and in Walker Lake, 
Nineral Ccuntye It is also found associated in many of the Nevada saline 
warshese The reader is referred to the footnote references for available 
infurmation on many of tuese occurrences. 


te oe 


ee mes ne eee 


18/ Wells, R. C., work cited, pe 2l.. 
Wilson, J. Se, General Land Office Rept. for 1870, pe 120. 
Smitn, Je As, Colorado State Geologist, Repte for 1861-82, 1883, pe 117. 
19/ Mansfield, G.-R., Mitrate Deoosits in Southern Idaho and Eastern Oregon: 
Ue Se Geol. Survey Bulle 620, 1916, pe. 3l. | 
20 Fulton, Je Ae, and Smith, A. M., Uonmetallic Minerals in Nevada: Pit 
- ana Quarry, vole.24, noe lil, ae 24, 1932, pe 37 
2ol/ Wells, R. Co, work citede 
‘Chatard, T. Me, Natural Soda; Its Occurrences aid Utilization: Us. S. 
Geole Survey Bulle 60, 1890, pvpe 46-53. 
King, Ceo, Ue Se Geole Exmlorations 40th Parallel Repte, vole 1, 1878, 
Ppe 010—13;3 vole ae DPe 746-506 
Russell, I. Ce, History of Lake Lahontan! Ue Se Geole Survey Mone ll, 
18&5, ppe 8-51 and 75-380. 
Hazue, Arnold, King's.Rept. 40th Parallel, vole 2, 1877, Pe 749 « 
‘Dole, Re Be, Exploration of Salines in Silver Peak Marsn, lieve: U. 5S. 
Geol. Survey Bulle. 530, .1915, poe 330-45... ; 
Metrase, Je, Mining Mirabilite Near Wabyska, TeVe$ Eng. and Mine Jour.- 


P.'2S8, vole 119, noe 24, June 13, 1925, ppe 
eae Ge Jey Potash Salts and Other Salings’ in tlie Great Basin Region: 


Ue Se Dept. Agriculture Bull. 61, 1914, pe O46 
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Rhodes Marsh in Mineral County, near Mina, comprises an area of 11 
square miles and,contains several million tons of available sodium sulphate. 
After 2 years of experimentation the Rhodes Alkali & Ghemical Corporation 
(Balboa Bldge, San Francisco, Calif.) erected a plant on this property in 
1930+ In 1932, railroad connection was made with an industrial spur of the 
southern Pacific Railway, eliminating former.trucking costs, and production 
was stenoed up to 50 or more tons a day of (anhydrous) salt cake. The 
plant and operations have been described by Rich,22/ who indicates that 
only a thenardite layer, 3 to 5 feet thick, is mined; previous operations 
were in the mirabilite or Glauber's salt portions of the deposit. The 
ground product has been shipped mostly to Louisiana and California, and 
early in 1934 the plant remained closed due to lack of market at profitable 
pricese ; 


For a number of years the leading Nevada producer of sodium sulphate 
was the American Sodium Coe, whose plant and deposit are 2 miles east of 
Wabuska, Lyon County. The floor of the Mason Valley, formerly an embayment 
of the ancient Lake Lahontan, is covered by recent alluvial silt underlain 
by beds of saline clay. Mirabilite occurs as a playa deposit covering 
several square miles, east and north of Wabuska, and tne Government lease 
(issued to Arthur Warnken) covers 1,440 acres situated in T. 15N., R 155, 
Me De Me The whole area is impregnated with hydrous sodium sulphate, and 
there are numerous depressions of alkali flats. Water for periodically 
flooding the deposit is obtained from nearby wells at a depth of 60 to 80 
feete 


Attention has been also directed to a deposit of glauberite, contain- 
ing 2 to 4 million tons, on what will be the western shore of the reservoir 
above Boulder Dam, 45 miles southwest of St. Thomas; in the course of per- 
haps 10 years it may be wholly flooded, but Byporetoune extensions may be 
found that will not be affected by the lake.<£% | 


New Mexico 


In 1919 the Southern Chemical Co., Hl Paso, Texe, undertook experimental 
work on the production of anhydrous sodium sulphate from a deposit in Dona 
Ana County, Ne Mexe, about 25 miles by road, west of Valmont, a station on 
the main line of the El Paso & Southwestern Railway 10 miles muth of 
Alamagordo and about 80 miles north of El Pasoe The Great Southern Sulphur 
Coe, a New Orleans concern, later took over the property, but no actual pro- 
duction has been recorded. The White Sand plains in the Tularosa Basin are 
composed mainly of gypsum; and the underlying soil is impregnated with sodium 
sulphate, with the result that ground water, which is said to rise close to 
the surface in pits dug in the lowest parts. of the flat, becomes saturated 
with Glauber's salte .Bloedite and mirabilite have been reported at Laguna 
Salina, Torrance County, but not in commercial quantities. 


22/ Rich, P. Co, Sodium Sulphate from Nevada Mine Finds Ready Market: Eng. 
and Min. Joure, vole 134, now 6, June 1933, ppe 252-3. (Also Chem. 
and Mete EN£e y vole 40, Noe 6, June 1933, ppe 304~5 

23/ Carpenter, J. A., and Smith, A. Me, Electrochemical Industries at Hoover 
Dam; Mine and Mete, vole 13, noe 308, August 1932, pe B6le 
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North Dakota 


A field survey beinz conducted by 25 men on the Federal Emergency Relief 
rolls of the State has already disclosed the presence of 8 deposits of 
Glauber's salt in the northwestern part of North Dakota, close to lignite 
supplies and railroad facilities. The largest and most extensive of these 
deposits is reported to contain 10 million tons over an area of 600 ACreSe 
Typical analyses are given showing over 95 percent KayS04, but tne referencec4/ 
does not state that water of crystallization has been removed... From 1-6 to 
ved percent of ligSOq4 is reported but other impurities are rather lowe 


Orezon rel 


The saline denosits of the southeastern lake region of Oregon are con- 
sidered a resource of probable future importance, and sodium sulphate is a 
prominent sy aches cece the waters of some of tne lakes in Harney and Lake 
Countiese Mansfield has described the geology adjacent to Sucker Creek 
claims in Lialheur County, where some low hills have been found to carry beds 
of Glauoer's salt, 2 feet or more thick, partly effloresced in the upper 3 
or 4 inchese | | 

Texas 


In 1933, the Ozark Chemical Coe (Tulsa, Okla.) began producing salt cake 
from the waters of Soda Lake, 11 miles or more south of the railroad at 
Monahans, not far from Gail, Ward County, Tex. The plant, estimgted to cost 
$350,000, was reported2/ to employ a freezing process. Wells24 stated 
that this lake covers 160 acres and was said to contain an upper layer of 
crystallized salts, chiefly Glauber's salt, 3 to 6 feet thick, and a lower 
layer, under ZO feet of red clay. ‘The present operators explored the deposit 
by drilling before building a plant. 


Utah 


Manufacture of anhydrous sodium sulvhate from a bed of Glauber's salt 
lying along Great Salt Lake, 16 miles west of Salt Lake City, was begun in 
1934 by the Sodium Froducts Co.# 28 The company operates wider a sublease from 
the Great Salt Lake Chemical Co., organized by Je Ee Marshall and assignees 
of his lease from the State. I+ controls 700 acres of lake bottom, under 
which lies a bed of crude Glauber's salt 2 to 30 feet thick, covered by an 
overburden of 18 to 48 inches of clean lime sande The salt as mined contains 
around 22 percent laoS04, only about 14 percent NaCl and other water-soluble 


24/ Industrial and Engineering Chemistry (News Ed.), Survey Reveals Vast 
Deposits of Glauber's Salt: Vole 12, noe 21, Nove 10, 1934, pe 396. 

25/ Mansfield, Ge Re, Nitrate Deposits in Southern Idaho and Eastern Oregon: 
Ue Se Geol. Survey Bulle 620, 1915, pp. 20-5. 

26/ Industriel and Engineering Chemistry (News Ed.), New Sodium eee 
Plant: Vole 10, noe 21, Nove 10, 1932, pe 270. 

27/ Wells, R. Ce, work cited: 

28/ Martin, Gail, Salt Lake pampany Working Bed of Glauber Salt: Eng. and 
Liine Joure, vole 135, noe 4, Aoril 1954, pe 165. 
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impurities in small amount. This is part of the Saltair deposit which extends 
several miles along the southern shore of the lake and which has been exploited 
sporadically by several commanies, including the Midwest Dye & Chemical Coe, 
whose operations were described in some detail by Jones. 2 The piles-of the 
pavilion at Saltair Beach resort are said to have been sunk in 30 feet of 
hardpan consisting mainly of hydrated sodium sulphate crystals mixed with 
sande ‘The whole deposit has been estimated to contain several million tons > 
of sodium sulphate crystals. Great Salt Lake itself has a mineral-salt con- 
tent of 23 percent, of which 3% percent-is sodium sulphate. When the tempera- 
ture drops toward freezing and where wave action and fresh water inlets do 

not interfere, crystals of Glauber's salt separate out and sinke Small quan- 
tities of these intermittent crystals are washed asnore and occasionally have 
been harvestede 


Washing ton 


Many small ponds and saline deposits containing sodium sulphate are founc 
in the hilly region along the Ovanogan River. Lalces in Kruger Mountain, west 
of Oroville, near the Canadian border, have yielded considerable quantities 
of Epsom salt (MgSO4-7H,0), which fact may be significant in view of the ob-— 
servation that magnesium is a more prominent constituent in the Canadian saline 
lakes generally than it is in the arid regions of the United States. ‘he 
water of Omak Lake, also in Okanogan County, is ecsentially_a,solution of 
sodium carbonate and sulphate but is rather dilute. Wells, 20/ however, | 
estimated about 1,300,000 tons of these salts as present in this lake. Soap 
Lake and other so-called allali lakes in Grant County are deemed too :dilute — 
for direct commercial utilization. | - 


Washington has never contributed more than a small and erratic commercial 
output of sodium sulphate, but several enterprises have been projected as 
promising. Among the latest is a proposal for a plant near Monse, Oreille 
County, in connection with a paper puly mill at Priest River, Idaho; dry lake 
beds near Monse on the Colville reservation, controlled by the company, were 
reported3l/ to contain unlimited supplies of raw material. 


Wyomingse/ 


Hyarated sodium sulphate (Glauber's salt) has been produced in Wyoming 
with some regularity for several years from deposits near Caspar, Laramie 


29/ Jones, vis Be Sodium Salts chapter: Mineral Industry during 1920, 1921, | 
ppe 634-35. 
30/ Wells, R. C., work cited, ne 28. ; | 
31/ Rock Products, To Build Sodium Sulphate Plant: Vole 35, noe 2, Jane 30, 
1932, pe 52. a, 3 on . 
32/ Dietz, 0. S., Blectrométallurzical Resources of the North Platte River 
Basin; Wyoming: Wyoming Geole Survey Bulle 23, 1952, ppe 160~-83.- 
' Wells, R. Ce, work cited, pp. 28-31. — | | 
Knight, W. Ce, and Slossen, E. E., Alkali Lakes and Deposits: Unive 
Wyoming Stae Bulle 49; June 1901, pp. 90-25 
schultz, Ae Re. Deposits of Sodium Salts in Wyoming: U. 5. Geol. Survey 
eid ee 430, 1910, pe 577 . 
Daron, Ne H., and Sieventhal, C. E., Geology and Mineral Resources of 
the Laramie Basin, Wyoe: U. S..Geole Survey Bulle 364, 1909, ppe 63—4- 
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County, and more recently also from near Rawlins, Carbon County. The former 
are among the most favorably situated denosits in the United States as re- 
gards transportation. One of the sources exploited by the rratt Sodiun Sul- 
, phate Co. in this section is a private lake located about 4 miles east of 
Caspar and only 4 mile north of the loading racks on the Chicago & North- 
western and Chicago, Burlinz;toa & Quincy Railroads. Past operations indicate 
the inflow of this small lake at 1,000 tons of sodian sulphate annually. ‘The 
main procuction of this comoany, a leasing unit of the Gill Soda Coe, nas been 
cerived from Gill Laie, which lies 8 miles northeast of Casper; the top seam 
of sulphate at this deposit is 10 feet thick and is minec. by a clam—shell 
bucket. For séveral years the Columbian Hog & Cattle Powder Co. of ices 
City, Moe, has been shipping Glauver's salt froma dry lake bed about 4 mile 
from Sodium, & railway station in Natrona County, about SO miles northwest of 
Casper. This deposit, which is likewise owed by tne Gill Soda Coe, is esti- 
mated to contain fully 250,000 tons of available sulphate, and the numerous 
deposits, many of which have never been worked, in this general vicinity of 
Casper unquestionably represent a very larg e tonnagiee Jonn D. Gill, for many 
years a prominent fieure in sodiwa sulphate cevelopments in this territory, 
was reported deceased in 1952, and his affairs have suosequently been aamin- 
istered by pace Elizabeth Ge taulbee, oan Calif. 


Recent operations near marie yave been soncucred by the Iowa Soda 
Froducts Coes and cae proeucs nd.s veen shipped to Council Bluffs, Iowa, for 
refininge . 


The Union Pacific Lakes, avout 15 miles southwest of Laramie, in Albany 
County, comprise a group of four fairly large lakes and innumeraole depres- 
sions covering an area of miany acrese The formation is describe 33/ aga 
body of Glauber's salt 9 to 14 feet thick overlain by 34 feet of clay; the 
latter protects the sulphate from cissolving in the water, which attains a 
maximum depth of 6 feet. The area, originally an old lake bed, was ordinarily 
dry until irrigation in the vicinity caused it to fill up again. The de- 
posits were worked more or less from 1885 to 1892, but there is no record of 
later production. However, fairly recent core drilling over a 25-acre tract 
on one of the lakes: (Track Lake) determined the formation to be almost pure, 
containing about 41 percent anhydrous sodium sulphate and only slight amounts 
of calcium and magnesium salts. ‘The final product analyzed 96 percent and 
was free from iron. 


The three Downey Laces, in Albany County, 22 miles southwest of Laramie, 
are credited by Jones34/ with reserves of 4 million tons of crude sodium and 
magnesium sulphates; apparently a chemical process for separating the two 
salts would be necessary to make tiem marketable, and the distance from rail- 
road offers a further deterrent to early exploitation. A great many other 
saline occurrences have been reported in Wyoming, and this State is widely 
considered a dependable source of Glauber's salt in annual quantities many 
times greater than any production record so far attained. 


33/ Hartford, Fred Deg o The | Ups ar and Downs of Salt Cake Chem. Markets, vole 
350, NOe Os June LOS 2% pe 566 , 
24/ Jones, C. He, Mineral Industry, 1920, pe 634. 
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DOMESTIC PRODUCTION 


Inasmuch as sodium sulphate is marketed in several forms, it is rather 
a difficult commodity to report statistically. Production of byproduct 
salt cake is still the dominant factor in supply, but natural salts have 
replaced niter cake as the second leading domestic source of the compounde 
The production of Glauber's salt from natural deposits is combined in re-_ 
rorts of the Bureau of Mines with that of anhydrous sodium sulphate, as the 
two cannot be separated without revealing confidential information as to 
operations of individual compaiuies, but this difficulty is of steadily di- 
minishing importance, as the relative proportion of anhydrous sulphate pro- 
duced from natural sources recently has increased greatly. The biennial - 
figures of the Eureau of the Census make no reference to natural production, 
and it is obvious that this is not included in the output of salt cake re- 
ported and probably not in the case of Glauber's salt. The production of 
niter cake, as reported by the Census, may be assumed to be a net addition 
to sodium sulphate supplies (though this may not be quite true of earlier 
years), but it seems likely that the outputs of anhydrous salt (rather small) 
and of Glauber's salt are derived, at least in major part, aon cory cake 
or niter cakes 

As recently as 1927 the output of byproduct salt cake followed rather 
closely that of hydrochloric acid, and there was some degree of correlation 
between the output of nitric acid and that of niter cake, but these relation- 
ships have been disturbed by the changes in methods of acid-making noted 
elsewhere. As indicated graphically in figure 1, which is based upon produc- 
tion figures reported by the Bureau of the Census, the production of hydro- 
chloric acid (when translated into terms of 100-percent acid) still affords 
some indication of the course of salt-cake production, but the rapid intro- 
duction of synthetic methods for making nitric acid has eliminated any visible 
correlation with figures for niter calce, the output of which has dropped off 
very rapidly. 


The two following tables ‘show the Bureau of Mines production of natural 
sulphates and the Census figures for specified sodium compounds, and on a 
later page, under the heading Domestic Consumption, an attempt is made to 
combine the two sets of sodium sulphate production figures with foreign 
trade datae 


_froduction of natural sodium sulphates (salt cake and Glauber's salt) 


(Compiled by A. Te Coons, of the Bureau of Mines) 


Year Short tons Value Year Short tons Value 
162 14,851 $221,123 1927 23,080 $168,832 
1921 4,900 8,900 1928 6,580 42,485 
1922 5,015 36,155 1929 7,540 41,199 
1923 10,080 100,000 1930 | 32 5630 206,323 
1924 16,200 174,600 1931 32,510 198,132 
1925° 9,940° ' 84,380 1932 32,204 210,342 
1926 19,620 166,800 1933 * + 46,539 245,240 
2779 - 20 - 
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Figure 1.—Production of byproduct sait cake vs. hydrochloric acid (100-percent basis) end uction of niter cake vs. nitric acid, 
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IMPORTS 


The imports of salt caxe and niter cake and even those of Glauber's salt 
for many years were so small as to be insignificant. So long as domestic 
consumption scarcely equaled the byproduct output of these items there was 
little incentive to bring them in from abroad. After about 1925, however, 
imports of salt cake began to increase rapidly. By 1927 they amounted to 
nearly 5 vercent of the visible supply, and in later years their relative 
importance increased greatly, until in 1533 they constituted over 30 percent. 


Due to the fact that it is highly corrosive to containers, large amounts 
of niter cake have never been imported, and the imoorts of other sodium com 
pounds allied to sodium sulphate nave been rather small, even in recent years, 
as the followins table indicates: 


Imports for cousumtion of sodium sulpnate and allied compounds, 
1925-29 and 1933 
Sodium compound 1925-29 (Average) 1933 
short tons Valve Snort tons Value 
Salt cake 27,843 $253,624 89,269 $885,306 
Witer cake 5 144 (1) 40 
Bisulphite and metabisulphite 703 35,893 1,094 _ 89,192 
Sulphate, anhydrous 2,711 | 60,404 10,371 179,529 
Glauber's salt 3,014 34,766 629 8,677 
sulphide: 
.Not more than 35 percent 403 18,175 264 8,746 
More tnan 35 percent 3, ico 148,647 704 27,205 
Sulphite  - 427 29,035 V2 4,728 
Thiosulphate 40 1,526 68 2,146 


Hydrosulphite, etc. 143 59,197 241 64,526 


Whereas the imports of salt cake have increased, there has been a note- 
worthy decline in the immorts of Glauber's salt, accompanied by an even more 
noteworthy increase in the importations of refined anhydrous sodium sulphate 
(which can be considered double-strength Glauber's salts. Changes in the 
relative proportions of these three important items over a period of years 
are indicated below: 
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Imports for consumption of salt cake, refined sodium sulphate, 
and Glauber's salt, 1910-33 


Salt cake | Refined (anhydrous)! Glauoer's salt 
lendar year Saue joodden_enluiate : 
Short tons| Value Short tous. Value Short tons 


1910~141/ 3,274 $35, 4922/ 
1919 ae 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 


1/ Average (fiscal years ended June 30). Imports of salt cake were abnormal- 
ly large around 1911; ie about 200 tons were imported in 1913 or 1914. 

2/ Includes niter cake. , 

3/ Not reported separately. 


Both Glauber's salt and anhydrous sulphate have been imported from Germany, 
and Germany is ordinarily one of the principal sources of salt cakee According 
to the Tariff Commission, 32 ‘imports of salt cake in 1927 came chiefly from 
Canada, which supplied 44 percént of the imports in that year. A large part 
of the imports from Canada, originating in Saskatchewan, was entered through 
North Dalota and used by paper and glass manufacturers in the West.e Germany 
and the Netherlands each supplied 28 percent of the imports in 1927, most of 
which were entered through New Orleans and consumed by the kraft paper industry 
in the Gulf States. In 1928 Germany and the Netherlands were the. chief 
sources of imports, supplying 33 and 58 percent, respectively, and Canada 
dropped to third place. Imports of salt. cake for later years are shown by 
countries of origin in the accompanying table. Although Belgium has an expert 
surplus of local origin the imports from the Netherlands probably comprise 
transshipments of German synthetic sodium sulphate. 


Inasmuch as cairees thai Bouene foreign and domestic salt cake in many 
consuming markets hinges so largely on transportation charges the data of 
imports by customs districts, as shown in another table, are of considerable 
intereste 


35/ U. S. Tariff Commission, Summary of Tariff PEE OrERO EGS 1929: Sched. 15, 
pe 25906 - 
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TARIFF HISTORY ~~. .t. : 


Salt cake and niter cake have been on the free list of the various tariff 
acts since 1913. Refined’anhydrous sodium sulphate and Glauber's salt are | 
dutiable under the Tariff Act of 1930 at $3 and $l). respectively, a long ton. 
The rate on Glauber's.salt has remained unchanged since 1909, but that on 
anhydrous sulphate, previously: classed with Glauber's salt, was raised from $1 
to $2 by the 1922 act pripr to the further increase in 1930. Before 1913 
these commodities were grouped with- salt cake ‘and niter cake, ‘and the ‘rates 
varied from 20 percent ad valorei eC a epecacee rate of $1. 25 a long tone ” 


Question has arisen .as to qnetnes che synthetic sodium sulphate produced 
in Germany should be classifiedas ‘salt cake or ab refined. sulphate, but it 
has continued to be admitted free of duty. Under earlier acts confusion like- 
wise arose, as "calcined sodium sulphate" was not. classified with Glauber's 
salt or salt cake, ¥or customs purposes "anhydrous" sodium sulphate has ’veen 
defined as "practically free from water" and containing not less than 96 per- 
cent NaoSO,, not more than 0.09 percent iron and aluminum oxides, not more 
than Oce2 percent water-soluble material, and not more .than 0.05 percent 
acidity eee aS 72804) 9 on ee ee a ones an indicator. 


~ EXPORTS 

Sodium Pee: were “not. ‘separately Perce in the: coniore statistics 
of the United States until 1929, but the existence of substantial trade with 
Canada is indicated by the foreign trade records of the Dominion, which show 
in 1928, for .example,, imports: -of 30,000 tons of salt: cake, 36,600 tons of 
niter cae, and 53-tons of Glauber''s salt ‘from:the United States.. Some.of . 
the salt cake so recorded may have constituted Burosean material shipped! via: 
American. ports and’ thence by rail,. ‘but. undoubtedly the niter cake was. setae 
of American origin,’ It' is probable. also that ‘some quantities of j;American 

salt cake were. shipped to Scandinavian. éountries; in fact, sore of the: earlier 
proposals for opening natural deposits: in the Southwest were predicated upon 
projected sales to. ‘Swedish pul» mille... aa | 

Since 1929 the United States, al thouzh: impor tii: nei quantities of 

sodium sulphate, hasbeen eee substantial esol ard as shown ’y the. 
tables that follow: a 


eee of seen cn eee feonet ie United ne 


| Sulphate |, ., . | “: : Niter cake 


Short tons Short tons — Value 
1929 $53,176 (1) (1) 
1930 113,253 (1) (1) 
1931 . 75,784 13,351 $147,901 
1932 24,155 686 9,959 
1933 a: = eS 


1/ Not oe sqgarately prior to i931. 
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Domestic exports of sodium sulnhate, by countries, 1929-321/ 


Be0l? _ 28 £2,148 

9,083 248 6,130 182 
Argentina 5,430 : + 56 5,143 3 
Colombia 865 20 Role 33 
Venezuela 699 22 1,395 46 
Japan : . 3,307 3,015; 1,014 


Other 6,701 19,864 


Totall 1,666 |$53,176| 4,436 | $113,253| 4,652 $24,155 


6,193 64 
1$75,784 | 1,435 


THE INDUSTRY IN FOREIGN COUNTRIES 


1/ Figures not shown separately for 1933. 


Germany is the dominant factor in international trade in salt cake and 
dominates the cartel (Sulfat Syndixat) which has its headquarters at Frank- 
furt-am-Maine Other European industrial countries - notably Great Britain, 
France, and Belgium - with exportable surpluses have frequently pooled their 
interests with Germany to the extent of allocating markets and even operating 
through a joing sales organization. Natural deposits in Canada and more re- 
cently in Chile and Russia are becoming increasingly important. 


Canada 


The consumption of sodium sulphate in Canada has grown quite rapidly, 
but not until very recently did domestic production furnish any considerable 
portion of the requirements. The output from byproduet sources has never 
been large, and no production from natural deposits was reported prior to 
1920. The alkali sloughs of Saskatchewan, the great grain-growing province 
of the Dominion, were investigated during the World War as possible sources 
of potash but, this element being absent in commercial quantities, they would 
have been virtually forgotten had not the Mines Branch at Ottawa continued 
investigations with a view to utilizing them. <A number of lakes in 
Saskatchewan and Alberta were drilled, and extensive reserves of mirabilite 
and associated salts were »roved upe There are 200 or more known deposits, 
and the 20 largest are estimated to contain 110,712,000 tonse Starting ina — 
small way, the industry remained stationary as regards production until 1930, 
when the output of natural saqdium sulphate jumped from a recent average of 
around 6,000 tons annually to around 35,000 tonse In 1929 a fire destroyed 
the mill at the deposit at Dunkirk, Saskatchewan operated by the Bishopric 
& Lent Coe, of Cincinnati, Ohio (National Sodium Products Coe, Ltd.), but 
this mill was rebuilt promptly, and the Horseshoe Lake Mining Coe installed 
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a plant near Ormiston, Saskatchewan, to harvest and dry crystals at a rate 
of 25,000 tons of dry product yearly. This plant has shipped principally 
to Copper Cliff, Ontario, where Canadian Industries, Ltd., converts the salt 
cake to niter cake for use by the International Nickel Coe in its Orford 
process for separating nickel and copper. During 1929, 80,872 tons of niter 
cake were imported into Canada for this purpose. ‘The Horseshoe Lake opera- 
tion was more or less inactive in 1931 and 1932, due to conditions in the 
nickel market, but sales to pulp and paper makers in Canada and the United 
States continued to grow, and with resumption of demand:for nickel refining 
the output of salt cake in Saskatchewan made healthy progress, being valued 
at $485,416 in 1933. Preliminary figures for the first 6 months of 1934 
show a production of a7 689 tons valued at $209, 4096 

Plants have been installed at Muskiki Lake, Frederick Lake, Fusilier: 
Lake, Sybout Lake, Whiteshore Lake, Horseshoe Lake, and-Alsask lake. In ° 
ada ition: a plant is installed at Little Manitou Lake for processing mineral 
salts used for medicinal purposes. Another plant was erected at -Senlac for 
reccvering sodium chloridee 


Analyses show that the majority of the depcsits contain sodium sulphate, 
but in one or two cases, such as Muskiki Lake-and Lucky Lake, a fair propor- 
tion of magnesium sulphate is in evidence. A new plant is being installed 
in Regina for processing the salts from Little Manitou Lake, which, when 
put on the market for medicinal purposes, will compare very nelenaey with 
other such medicinal salts. <6 7 : 


Sunéry revisions have been made in the list of operating companies from 
time to time, and several new concerns are currently reported as ready to 
enter the field; but the activities of the leading companies during 1933 are 
thus described in a recent consular report:37/ 


Natural Sodium Deposits Limited of Dunkirk, Sasizatchewan, have 
doubled their plant capacity and are operating night and day. Horseshoe 
Iake Mining Company, at Ormiston, Saskatchewan, after being closed dur- 
ing the whole of 1932, have been operating to capacity sincé the middle - 
of Auguste _ Sodium Corporation Limited, Alsasik, Saskatchewan, operated 
steadily throuzhout the year and are erecting a new plant which will 
have an ultimate capacity of approximately four times that of their 
original plant. Soda Deposits Limited, at Fusilier, Saskatchewan, have 
redesigned their plant and expect to operate steadily next year. 
Metallics and Non-metallics, Limited, a Toronto company, are to erect a. 
sodiun-sulphate plant to develop the Engebright deposit north of Maple 
Creek. This deposit is alleged to contain more than 25,000,000 tons of 
hydrous sodium sulphate’. 


zs Canadian Mining Journal, Saskatchewant Vole 54, noe 3, March none 
pe 124. 

37/ Calvert, Je Ss, U. S.» Consul, Regina, Saskatchewan Sodium Sulphate De-- 
velopment s? " Bure Moreen and: Domectic Commerce, World Trade Notes on 
Chemicals and Allied Products, vole 8, now 6, Febe 3, 1934, pe Se. | 
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Taese developments virtually nlace Canada on a self-sustaining basis as 
regards sodium sulphate suyolies aad foresnadow a substantial exportable sur- — 
pluse The 80,872 tons of niter cake imported in 1929 for use in nickel re- 
Tining were roughly equivalent to 45,000 tous of salt cake, and another 
45,000 tons of salt cake were needed for the sulphate pulp industry of the 
Dominion, of wnicn nearly 40,000 tons were importec. Canadian imports of 
salt cake in 1922 totaled only 2,095 tous valued at $51,925; and those of 
niter caire had almost disappeared, amountinzs to only 895 tons valued at 
313, AY a 


South America 
Salt cake is a minor product or vossible byproduct of sundry chemical- 
manufacturing operations in South American countries, and natural deposits 
at the base of the Andes have been worked for sodium sulphate (as well as 
borates) in Argentina and perhaps elsewhere. Chile, however, is now the 
only factor in international trace. Exports of socium sulphate from Chile 
vere begun late in 1929 and increased to 4,550 metric tons in 1930. Inasmuch 
as the sodium sulphate operations are associatec. with the nitrate incustry, 
the liquidating commission of Cosach concerned itself with finding markets, 
Giving esvecial attention to Scandinavia and the United States. The Chilean 
product is partly crude sulnhate, which is found near the surface, frequently 
overlying nitrate, and partly as a byproduct of purifying sodium nitrate, as 
ie ee eae in the followins consular report, 3a/ descrivin,; the state of the industry 
The production of sodium sulpnate in the Aguas Blancas district, 
95 kilometers east of Antofagasta, is at present 2,000 tons a montl.. 
This is crude sulphate averaging’ 85 percent sulphate and 15 percent 
other impurities, mostly solids. A smell percentage of the latter is 
iodine, woich is detrimental -in taking certain xinds of glass. 


The product is found on the surface in powdered form and is mined 
by hand labor using pick, shovel, and screen. At present four Chilean 
firms are digzing sulphate in the district adjacent to the railway, the 
largest producer having a production of avout 1,200 tons a month. 
Motor trucks are used to haul the sulphate te the railway, and it is 
shipped from Antofagasta in 100-pound bags to Atlantic ports in the 
United States. During the last five months exoorts of crude sodium 
sulphate have been: United States, 3,789 tons, and Eurone, 105 tons. 


In the new vlant of the Anzlo Cnilean Nitrate Company at Maria 
Elena the output of anhydrous sodium sulphate is averajing 5,000 tons 
monthly. This is a byproduct of the sodium nitrate plant, the sulphate 
being taken from the mother liquor in decahydrated form and the water 
extractec from the crystals by chemical treatment reducing the weight 
SO percent. 


28 / Loren, Odin Ge, Vice “Consul, “Antofagasta., Sodium Sulphate in Chiles 


World Trade Notes on Chemicals and Allied Products, Bur. Fore and Dome 
Commerce, vole 7, noe SO, July 24, 1933, ppe led. 
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Exports are in oulk and go largely to Sweden, where they displace 
German sulphate in paper malcing « Exports during the March-May period 
totaled 13,315 tonse 


Che Anglo ‘chilean Nitrate Company is planning the erection of a 
refining plant in Antofagasta to handle crude sulphate from the Aguas 
Blancas districte This plant will have a capacity of 10,000 tons | 
montnly. A considerable exzense is expected to be saved in housing 
and feeding workmen who have their homes in Antofagasta. It is 
planned touse the buildings of a subsidiary company, the Lautaro:— 
Witrate Company, in Antofagasta Tor this refinery. 


two smaller producers have under consideration the construction 
of refining plants, but the plan is to build these near the deposits. 
It is claimed that this will save considerable in inland freight costs 
and will enable also working of lower grade depositse 


’ 


Europe 


Natural sodium sulphate occurs in various European localities and has 
been produced commercially in Italy, Spain, Russia, and perhaps elsewhere, 
but only in relatively negligible quantities. Byproduct salt cake is made 
in all,the leading heavy chemical manufacturing nations, but the dominant 
.factor in European supply is Germany, where a large part of the output is 
synthetic sodium sulphate made at potash works. Virtually all of the European 
countries, however, can produce more than their own requirements of sodium 
sulpnate, excent members of the Scandinavian group, which are large importers 
Gue to the heavy demands of their imvortant pulp industries and a dearth of 
supplies of common salt or other sodium compounds that could be utilized 
economically for the manutacture of salt cake domestically. 


The following brief review of conditions in specified ee countries 
is compiled from notes abstracted from numerous reports released during the 
last several years by the Chemica! Division of the Bureau of roreign and 
Domestic Commerce: 


Belgium 


Salt-cake capacity in Belgium is estimated around 60,000 tons, of which 
scarcely two tnirds has been utilized in recent years. There is only a small 
balance of exports over imports, and domestic consumption has dropped from 
about 100,000 tons in 1913, largely because of the substitution of soda ash 
for sodium sulphate in the manufacture of window glasse Following the 
termination of trade agreements withthe French potash industry, however, ex- 
ports in 1933 registered a sharp advance, notably those to the United States. 
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Czechoslovaiia 


About 25,000 tons of Glauber's salt are annually produced in Czecho- 
slovakia, »rincipally by the Aussiger Verein, as the 14 other plants con- 
tribute only small quantitics. The fact that imports are tending to exceed 
exports may indicate that the German product is gaining headway even in the 
Czech home markete 


Finland 


Approximately 90 percent of Finland's requirements of sodium sulphate 
are obtained from abroad, imports in 1931 amounting to 41,975 metric tons. 
In October 1932 the rice of bulk salt cake was reported to be 60 shillings 
_ or around $10.20 per long ton, ceiefs Finnish porte © 


France 


The French output of sodium sulphate, amountin,; to 135,000 metric tons 
in 1929, rises and falls in accordance with demand from local glass workse 
Shipments have been sade to Sweden, but tne industry depends mainly upon 
home markets, and the joint output of hydrochloric acid in France is like- 
wise limited by the demand for salt cake. 


Gormany 


Tne German production of sodium sulphate and niter cake has been esti-~ 
mated as high as 350,000 tons annually. The Kaiseroda works alone have a 
capacity of 120,000 tons, and the I. G plants (1928 figures) are credited 
with an ability to male 60,000 tons annually, to which may be added the 
possible output of Chemische Fabrik Kalk, of Cologne, and Kali-Chemie A. Ge 
(Rhenania-Xunheim) of Berlin, which can furnish 18,000 tons each. 


German exvorts rose ravidly to 177,374 metric tons in 1929 and continued 
upward to 188,390 tons in 1930. In 1933, the exports were 131,374 metric 
tons, valued at 5,046,000 marks; the United States, Sweden, and Finland were 
tne leading destinationse Imports, princivally from Czechoslovakia, are 
nesligible. 3 


Creat Britain 


Exoorts of sodium sulphate (including salt cake) from Great Britain rose 
‘from 70,000 short tons in 1926 to a record high of 133,700 tons in 1929, 
dropping to 60,600 in 1930 and 39,200 in 1931. Domestic production is roughly 
indicated by Annual reports of the British Alkali (and Other) Works! 
Inspectors! reports, which state that 53,648 long tons of salt were decom- 
posed in the salt-—cake process in 1932 ne 56,473 tons in 1933; these figures 
indicate an output of around 70,000 tons of salt cake from this source in 
these years. Synthetically produced acid now can meet almost the entire re- 
quirements of hydrochloric acid in Great Britain (as well as in other coun- 
tries), and accordingly the decomposition of salt by sulphuric acid is 
seldom practiced any more except where salt cake is requirede 
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sveden 
Imoorts of sodium sulphate inte Sweden have grown rapidly in recent 
years, reflecting increased output of sulphate pulp. In the early 1930's 
they averaged around 100,000 tons a year compared with an average of 71,600 
vons annually for the period 1925-8, 


Hirsch39/ reports that natural deposits of sodium sulphate at Karabugez 
are of great interest; they contain 2 billion tons and are of highest purity, 
Tree from magnesium salts. Mirabilite has elsewhere been reported on both 
west and east shores of the Caspian Sea and in former Asiatic Russia, in 
various lakes south of the Trans-Siberian railway and along the Yenisei River, 
notably Lakes Altai and Domoshakovo. Recently Russia has become an export 
factor of some importance. 


DOMESTIC CONSUMPTION 


the consumption of salt cake has increased rapidly, due largely to the 
growing demand from sulphate pulp millse The production of sulphate pulp 
‘used mainly for kraft paper) in the United States advanced from 52,641 short 
7ons in 1°14 and only 412,690 tons in 1925 to 922,674 tons in 1929 and 
1,036,115 tons in 1931; a sharp decline in 1932 was followed by an increase 
vo over 1,234,000 tons in 1933. ‘This is now by far the principal outlet for 
salt cake both in tnis country and in Canada, which ships large quantities 
cf sulphate pulp to the United States. As much as 1/4 ton of salt cake may 
se used ver ton of sulphate pulp produced, but the average consumption for 
shis purpose is obviously somewhat less than this, perhaps a 1:5 ratio. 


In the following table an attempt is made to make a quantitative estimate 
cf the consumption of.sodium sulphate in various forms in the United States, 
out the tabulation suffers from the uncertainty regarding exports prior to 
adout 1929, when they were first listed senarately in the Foreign Commerce 
and Navigation of the United States. <A minor discrepancy is the inclusion 
cf some hydrated salt in the domestic production figures for natural sodium 
silpnate. loreover, no account is taken of the imports of Glauber's salt and 
of refined (anhydrous) sodium sulphate. 


39/ Hirsch, ee Chemical | Progress in the U. Se Se Re: Cheme and Met. Enge, 
Vole 39, noe 11, November 1932, ppe 590=3. 
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Calculated eomesysc consumption of sodium sulphate, ir in 1 short tons, 


' 1919=33' 
Domestic Production Supply3/ 
| Byproduct 
Niter cake _ Salt cake | Natural 
Year | Glauber's _ +. | | sodium 
| Salt cake2/ | sulphate 
salt 1/ Actual | equivalent + oe 
1914 110,263 | —_ 138,000 
1919 "970,006 |, ee 237,000 
1921 131,701 |; 5,000 170,000 
1923 187,064 | 10,080 295,000 
1925 189,293 9,940 B76, 000 
1927 209,565 | 23,080 335,000 
1929 206,612 | 7,5404/ 3734000 
1931 119,399 | 32,510 245,000 © 
1933 131,622 ines, 285 4000 


1/ Since Glauber's salt is apparently made from salt cake, production is nee 
included -in total. 

2/ Salt cake equivalent of niter cake estimated at 60 percent. 

3/ Domestic production plus imports, estimated in terms of sodium sulphate,. 
exclusive of ‘Glauber's salt and Hio504 content of niter cake, and neglect- 
ing exports, which were doubtless quite substantial before about 1929. . 

4/ Arizona not producing for 2 years. 


MARKET AREAS 


The natural sodium sulphate procuced in Wyoming (Glauber's salt) is sold 
mainly for stock medicines in the Middle West, a rather limited market. Plants 
that require salt cake for making Glauber's sgt and other heavy chemicals 
are mostly situated in the same territory as the acid plants that supply 
byproduct salt cake; in fact, such plants are quite often under the same . 
ownership, if not actually under the same roof. Broadly speaking, the rayon . 
and textile industries are in the same territory, and the same is true to a 
somewhat smaller extent with respect to glass works. The great tonnage of 
glass is made in the area comprising western Pennsylvania, West Virginia, 
Onio, Indiana, and Illinois, region that is well-supplied with hydrochloric 
acid plants that can furnish salt cake. Foreign competition. in much of this 
area is likely to be confined to Canadian imports, and freight considerations 
tend to rule out shipments of natural sodium sulphate from most of the de- 
posits in the southwestern United States. 


The output of sulphate pulp by States is not published by the Federal 
Census, out a clue to the situation is afforded by the fact that in 1929 more. 
than 50 percent of the wood consumed for this class of pulp was Southern yine._ 
and that the bulk of the Sea 2 was hemlock, which is used principally in 
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Washington and Wisconsin, and jack pine, which is used mainly in Wisconsine 
Obviously, the Wisconsin mills and possibly those in Washington tend to be 
accessible to Canadian natural salt cake from Saskatchewan, whereas the mills 
in Louisiana and other Gulf States and also Virginia are strategically located 
for receiving overseas shipments, chiefly synthetic German salt cake. 


The consumption of salt cake in glass making is reported by the Bureau of 
Census (Census of Manufactures: 1929, p. 871) by States, and the figures are 
given in an accompanying table. Another table gives the estimated distribution 
of sulphate pulp production, thereby furnishing a rough indication of the 
orobable relative importance of specified States as consumers of salt cake for 
this purposee An additional sidelight on consumption in competitive market 
areas is afforded by the tabulation presented under Imports on a previous page, 
showing deliveries of foreign salt cake by ports of entry. In 1930, a decrease 
in imports at Galveston was accompanied by a corresponding increase in domestic 
sales of natural salt cakee Attention may also be drawn to increased imports 
at Pacific ports (from Germany) before production commenced at Searles Lake; 
previously the cnly domestic source in this area was one byproduct plant with 
a rather small output as compared to demand for kraft pulp makers on the 
Pacific Coast. ° The movement of Canadian material through -North Dakota also is 
significant. 


Consumption of salt cake and soda ash in the glass industr in. 
short tons, by States, 1929 and 19272/ 


\ id ‘ 


State - calce ash tate _calce ash 


United States: New York: 


1929 47,284 678,461 1929 28,186 

1927 42 , 607 604,048 | 1927 27,465 
California: oe Ohio: 

~ - 1929 95 1929 81,220 

1927 314 1927 64,679 
sllinois: | Oklahoma: 

1929 4,133 1929 15,937 

1927 3,739 1927 13,259 
ondianas Pennsylvania: 

1929 ) 3,635 ~ 1929 161,471 

1927 3,464 1927 148, 400 
Maryland: West Virginia: 

1929 13 . 1929 103,936 

1927 2 1927 92,735 
New Jersey: | Other States:3/ 

1929 12} 1929 49,441 

1927 2 1927 41,601 


Census of Manufactures: 1929, p» 871 | 
pant itige reported for Maryland and New Jersey included in item for "Other 
ates” e 


es Wie 


In 1929: Alabama, Arkansas, Florida, Kansas, Louisiana, Michigan, Minnesota, 
Missouri, Rhode Island, South Carolina, Tennessee, Texase 


2779 - 34 - 


er : Original from 
Digitized by | ' = 
igitized by Google THE OHIO STATE UNIVERSITY 


I.-C. 6833 


Daily production of kraft pulp by States and 
Surmary showing eretheyul DI production by sections 


1 


od 


eee oe 


Tons = Tons 
ALAUAME . 6:01 eiaee eww a va ewes 100 os North Carolina ewccesecccseeee 112 
APKANSAS eecccescccscceseeee LOO OTEZON ceovevccvccscsccsccsecs 60 
LOUISIANA seeccccecccceseces 650 Pennsylvania seocscccccccveves 20 
Michigan ecosscesovvcesscscees L1D © TEXAS ecccvecceeessccvcsccsecs 30 
Minnesota ecvcccccccscvcccee 70 Virginia ececccccceccseesesese COO 
Mississippi CCeoeeeeeeeenered 120° Wasnington TOrrrererere ree ss 600 
MALNG: wsoenesieseeeereeswaew 175. 4 —s Wisconsin ecccsccccvcccseseee 400 

' Summary 
cons 


Soutnern States eeccessccvcccvsccceces 1,000 
North Central and Eastern States eceee 1,222 
North Pa Citic Staves. éissevseuveseasew:-... 660 . 
25952 
1/ La Marche, R. I. CERES aT Manufacturers of “Paper and Paper Products), 
Tariff Hearings, Ways and Means Committee, House of Repes 70th Congress, 
vole LS, Free List, ‘pPpe 9329—~346 


PRICES 

Salt-cake prices, in common with those of other rather bulky materials, 
vary considerably in different parts of the country because of the cost of 
transportation. The prices of natural Glauber's salt in Wyoming have gener- 
ally ranged from $3 to $5 feoebe mine, and the anhydrous product in Arizona 
and Nevada has rarely fetched more than about $6 a ton in recent years. In 
1933, the average value of byprcduct salt-cake sales, as reported to the © 
Bureau of the Census, was $13.10 a short ton whereas the average worth of 
the natural product was reported by producers as only $5.25. A certain amount 
of Glauber's salt is included in the latter figure, but the main reason for 
the discrenancy is the fact that byproduct plants are mostly situated close 
to. markets whereas the Western natural material must absorb a ‘considerable 
amount of freight before it reaches the consumer. Canadian sources are sub-— 
ject to a similar handicap, some of the mterial reported in the American 
import statistics being invoiced at under $7 a short ton. In the early years 
of. the Canadian industry, prior to 1928, the average price reported by. 
Canadian producers ranged from $2 to $6 a tcne 
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Comparative cost of German and domestic salt cake on Pacific coast in 1929 


(Source: American Sodium Coe, Rhodes Salt & Borax Coe, Sodium Products Corpo- 
ration, and Westates Co. Brief. Tariff Hearings before Committee on 
Financee U- S. Senate, 1929, Free List, pe 577) | 


ee 6 ee ee ee 
e °° - 


American 
aisiamaden we otis ane eans 
Railroad freight | $7.50 
Ocean freight — 
Fees and insurance = 
Commission and incidentals aaa 
Sacking 2e25 
Production costs 6275 
Tote os. 16250 
German sales price |. 15.95 
Profit. ... 3/ 035 


1/ Includes $1.20 Panama Canal tolls. 2/ Estimated. 3/ Loss. 


+S _ Comparative cost of German and domestic. salt cake on Gulf coast, in 1929 
aul (Source: American Sodium Coe, Rhodes Salt & Borax Coe, Sodium Products Corpo— 


22 ration, and Westates Co. Brief. Tariff Hearings before Committee 
% on Finance. U. S. Senate, 1929, Free List, pe 577) 


i 3 4 | . American American 
NO & German byproduct natura 


3 Railroad freight —1/ $7.00 $12.00 
rs Ocean freight . -— — 
~ > Fees and insurance —_ 
— Commission and/or incidentals _— 

ek Production costs 6.75 

German price per ton, Gulf ports 1350 13-50 

Profit 3/ 3250 3/ 5.25 


http://www 


1/ Average rail rate (Illinois, Missouri, or Ohio). 2/ Estimated. 3/ Losse 


a Whereas byproduct producers generally have an advantage with respect to 
+ nearness to market, they have experienced uncertainties due to the peculiar 

| circumstances under which they produce the product. Unless the equivalent 
output of hydrochloric acid can be marketed promptly the production of salt 
w cake must stope Even should market conditions justify wastage of the acid, 
D the fumes could not be allowed to escape into the atmosphere and storage of 
NS any abnormal quantities of acid would entail prohibitive exnense. Conversely, 
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a brisk demand for acid tends to pile up salt cake, a condition that formerly 
caused more alarm than it does at present’ when demand for salt cake may be 
expected soon to catch up with any reasonable production from existing by- 
product sourcese <Any long-time study of salt-cake prices, however, should 
recognize the fact that the output of byproduct material is profoundly in- | 
fluenced by the demand for acid and that the demand for acid quite often is 
out of balance with ups and downs of the paver and glass industries, ane 
leading buyers of salt cake. :: : 


From 1910 to 1915 the prices of salt a as reported for the New York 
market remained stationary within the range of $10 to $13 a short ton for | 
ground material. After a brief drop to $8 early in 1916 the quotation prompt- 
ly recovered and proceeded to rise fairly steadily to $40 late in 1918. After 
dropping to the pre-war level for a few months in 1919, it soared again, 
reaching a peak of around $45 (small lots being sold as high as $60) in 1920. 
The gyrations during the World War and subsequently in 1920 were due in large 
part to export demand from Swedish pulp mills unable to obtain normal supplies 
from Germany. The trough ofthe 1921: slump.was $18, and this was followed by 
a fairly rapid rise to $28 in early 1923 and an almost equally rapid decline 
to around $16 in the summer of 1924. Beginning in 1925, due perhaps to the 
sustaining effect of ineveaced demand from the kraft pulp industry, a con-— 
siderable degree of stabilization developed around $18, but this was marred 
by a collapse in 1928 as German production was stepped up. By 1930, prices 
were well above the average ‘for the previous 5 years, but as import offerings 
increased and even the kraft paper companies began to feel the depression tne 
quotation drifted in 1932 around $13, where apparently | it met considerable 
resistances 


Niter cake was formerly valued mainly.for its acid content and hence had 
to be sold locally or made into salt cake. Only in later years has it been 
quoted in trade journals. From $8 a ton in 1923, the price of niter cake, 
in bulk, feoebde works, dropped to $6, and subsequently, about the middle of 
1925, to $4.50. Late in 1928 it jumped to $10 and later even higher. Ship- 
ments to Canada and continued decline in byproduct production were obvious 
factors in this market, and it is interesting to note that the average value 
of niter cake imports, as reported in Canadian Government returns, rose from 
$3.85 per ton in 1927 to $8.50 in 1928 and to $14.35 in 1930. The quantity 
began to dtop off, however, in 1930, and in 1932 the tonnage was insignificant; 
the average value as reported was close to $20, but this alga figure Bonlwnees 
resulted from including some refined bisulphate. 


Quotations at the perineine of each quarter are shown in accompanying 
tabulations, compiled from selected trade-journal sources by the U. S. Tariff 
Commission. 
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Salt cake prices (wholesale) per ton, spot, New York ™ 


ae (U. S. Tariff Commission) _ 


April October 


$11.00 
11.00 
11.00 
11.00 
11.00 
30200 
3500 
14.00 
50.00 
17-00 
25.00 
24.00 
18-00 
20200 
20-00 
18.00 
18.00 
14.50 
1600 
13-00 
13.00 


(U. S. Tariff Commission) 


1922 - 


ay 13200 
2 liter cake prices per ton, bulk, at works, spot, New York 
YW | 


_. hat 
VN. hathitrust.org/é 


October 


/hd 


- ~~ _ 6 
aS 1923 $8.00 $6200 $6200 6200 
~ oO 1924 6.00 5.50 5.50 5.50 
E 1925 . 550 5.50 4450 4.50 
1926 4.50 4.50 4,50 4.50 
——_ 1927 4.50 4.50 4.50 4.50 
° OD 1928 4.50 4.50 4.50 10.00 
mos 1929 12.00 14.00 14200 14.50 
0 3 1931 14200 14.00 14.00 14.00 
ono 1932 13.00 13200 10.00 10.00 
re 1933 10.00 10200. 10.00 12.00 
NO 1934 13,0 12200 
3 9 2779 a 
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Glauber's salt prices (wholesale) per 100 pounds, snot, New York 
(U. Se Tariff Commission) 


| April July October 
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Glauber's salt prices (imported), bags, 100 »nounds, spot, New York 
(U. S. Tariff Commission) 


CR +e alee LS 


aaa a ae 
January | April | July October 
a me ae ee ee 


$0.85 $0.50 
0&0 e70 
<70 «70 
070 «70 
370 °70 
°70 °70 
570 075 
075 075 
1905 1.205 
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